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Abstract 



PROBLEM TO BE SOLVED: To provide a method for producing a fluorite single crystal by which the fluorite 
single crystal having a sufficiently small birefringence and usable in an optical system in optical lithography 
is obtained and the fluorite single crystal usable especially in the optical lithography at <=250 nm 
wavelength, having a large diameter (>=&phiv 230 mm) and good in optical characteristics is obtained. 
SOLUTION: A fluorite single crystal is heat-treated by keeping the single crystal at the maximum 
temperature of heat treatment at a prescribed temperature (the first temperature) present within the range of 
1,020-1,150 deg.C for a prescribed time, then setting the cooling rate from the prescribed temperature (the 
first temperature) to a prescribed temperature (the second temperature) present within the range of 600-800 
deg.C (or its vicinity) at <=1 .2 deg.C/hr or setting the cooling rate from the prescribed temperature (the first 
temperature) to a prescribed temperature (the second temperature) present within the range of 700-900 
deg.C (or its vicinity) at <=1.2 deg.C/hr. Thereby, the fluorite single crystal improved in optical characteristics 
is produced. 
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(57) [Sft] 

PS (0 23Omm«±) "C**«tt^fi»&«S#*Sft^ 

[ 3 MyeaoM&S £ 102 rL50°C OKH 

Oii«IBf?r5£i&£ (W 1 iSS) <fc 0 6OO-800°C<7)ffiB ( £ 

lias) ct o 7oq-9oo°ccdibh (as/ctt-eoiaa) tc* 

S^f^fiS (S&2SSD ^rco^aJjEg^i.2°c/B^^« 
Tilt, ^^»It^Ci(cJ:l #¥«f 



(BDlntCL 6 

C 3 0 B 11/00 

C01F 11/22 

C3 0B 29/12 

G0 2B 1/02 

H 0 1 L 21/027 




1 

•^ftufB^^g 1 ^S) <fc 9 boo— soo°C(D lull ( & 

1S9D cfc 0 700-900°CCD®ffl (S/c(^(DffiZ2) 

Tilt, IGff^Mlt^Ci^J;^ 3fc^*J 

I fS^l 2 ] AulBBf ^Sft ( W> 2 Sg) J: 0 400- 500 
0 CO$Gffl^cC^'i500- 600 0 CCDiaH (^/c^-en^coifi 

[«#*3 ] HtfiBdfffifflft £K>mU£-e 
WI2SFScoJHW«:RW t ~ * - ct <fc Q Mfc LT\ 
s^tts* Sig-r £ Office > x . 

^SCDfl:^^*1020-1150 o C<D®HtC^>^Bff^S 

60o-soo°CcDffiffl (£tcte^<Dtem) tcfo&m'mMB. 

ft\ gtOttMiS^rSSffi (H 1 ^JS) ct 0 700^900°C<D 

fr8BS2§Srt*7 *3R#*#H 

sgrtfia*a?iB^f£aa (^ias> {cBfj£©n$HL 
SHftsiii. affSB»issrt«affiso*/*/c«®2 
ssrti»K*sa*rHwraxsi , buib-h i 



(2) «fH¥ 1 1 - 2 4 0 7 8 7 

2 

<* i aft) i ^ohuib^ss <* i urn.) <t o 

600-soo°Cc7)SeH (&tcte*:<Di&21) &3b&m%U!& 
*\ SmifriB^rSfiS (SliSS) J:0 700-9oo°CO 

1 1 mm 6 ] hu la^T^as ( m 2 > j; 0 400- 500 
m) tc*aBfsaK (JH3as) *r©««i»is*3'c/ 

co^ipag * 5°c mmTF tbtcct &ftm i -r sm* 

9I6IBttOlGijeFj£. 

(023Orrmm±) ©sswss^i^nsci 
^at-rstf^B 1 ^6 7o^m^HciBfJccDi?^ 

20 So 

[ If 9 ] ^g^^^A n ft 2 x 1 0 - 6 «T©t5* 

So 

CfllsKBlO] J6M*RlK:*j^S»BJr(Dtt3&S2 nm/cm 

aTo»5<Ma»a&jf# 6 n & c <t *«f» <t r it 8 
[ If ^11] ^li^^joc & M^ft cc fe^ -5 mm 
»i-r& 8 - 10CD t> -r n ^ fcE»z>« jkt &, 

30 [3»3cSi2] ^cDS (0 23OrwnJ^±) T*tt^[S]tC*5 
^S1gB8fO«l^2 nm/cmWTr*€)* («S2 0 0 n 

Jr©«W 5 nm/cmKTT $> ^H*3ii2iBf8<D«S*K 

HHo 

[S»*«14] HJr*aAn3&J2 x l 0- 6 ^Tr^-2>li 
[0001] 

40 [IfeBjOJK-r^SW^K] K r F. A r Fx 

^r-;^- CVDm SB^Sia^i') CDU> 
X, mm<Dit¥mt, 4$CC»52 5 0n mOTcD* y 
V^7^-gg (Mita. KrF. ArFi+yvl/ 
-If — ^ F 2 U - If - *ffll^c3fe V V ^5 "7 ^ - Jig) 

*(»S2 0 0nmHT) 'JV^7^-i©S5 
50 [0 0 0 2] 



3 

[0 0 0 3 ] VLSKD^DRAI^WC&tf & t k jfi^256M 
«±(DSS*53R^O*>(D<h^O, »0II««ASO.35mn fei 10 

T£^Wc&oTi>&/c#), *y a -Wfc<ofo 
te#>~c$>Z>xrv^- <ome u > X&t A i ^JSftttfife 

«flt«, »*tcffli^*o«Siu>XONA (MP 

[0 004] A *ffl^iw^^ 

->«i*li*T*tDftS* s At < U>X<DN A 

A 45 £\ fpj— ^ £ - > C* £ @#r:*<Z> ft 

[0 00 5] JJf{ftg=kl • A/NA 

k2 • A / ( N A ) 2 
(CCX\ kl , k2 ttJtWER) 

«*a *)a< -rn« J: <. *^A*js<-r&*3&s«L*.a 

If-* (jRS248nm ) Mit^Xf > ^-fcrfrJiK: 
SWTSJrSK&oT^fco 250 nmKTOS«ftli«K: 

*y v>t~>7A -mtbx&z.z>%&mM* 
[ 0 0 0 7 3 ^{c, u>x©^PSft(c^c^r^s 

(-«> £^t 0 isesMgiirf*, *t^>ffi 40 
[000 8 ] ^«*/ctt^«W««:tec>t«ffi3 h 

0 c , ^il^D^^O^fn^ Bit, > £ <D## 

[0009] $?\ f?timw(DWtmzwM%3£mLtc so 



«M¥ 1 1 - 2 4 0 7 8 7 
4 

fM^io- 3 -io- 4 Pa©i^ 
&M±.&?±m£&r)iv#ftowM*Mm?Z* ceo 

[0010] IS»WJ5fiR«"C», 0.1 -5mm/hlg 
;V V #£3 1 #Ttf £ C t K J; 9 . )l V #<DT%$ 
l£*£fi<fcS •£ 6 o BhK«±«* VKMt L tc t 

c 6 vtsanmmj l > w$ l tern a u > =* * h > 

bX A > =f v Y «K 0 ItiTo 

[ooi i] if ^X(o/h$c^aa^wtt©s*$ 
n & i >a*r & i- k jb i > n ^> st©<Dti^jc w\ >r > =f ^ 

[0012] ic6r\ #w^&-58oi^«tc«, t^ 1 ; 
* -mcom^mmzti, 35onmwr©^?s 

KiJ^riWBrKJ: S*BM^i0nm/anHT-C*S® 

^ « A /io^cC £ ) , *©«»3&*/h 3 1 » K i*IB»ttd>fj: C ^ „ 
W^-t*. *3§^l0nmCDit^CC, jfcft A =248nmT*«*ffi^ 
ttlO/24S=0. 040 A D » A =193rmXtitj/6$&g:& 10/193 
=0.052A i^^ 0 

[0013] fip5, lalC^KMOlOnm-CAor^^i 

-T^o ^<Dtc&, ^*ftC0ArFX + ^VU-1f-CKSl9 
3nm) ^ti/cX^^/<-©SKU>XK:*5Cir«, * 
!^10rim/ciifCtt*^+»-C*«), Sa*ftC<fcS3KB 

[0014] fjcfe, «T«:*Jl>r«. »®firK:«t^fi5[ 

htzm^fa^mmm^^msxh, mcx^xmm 

[0015] 

if^xcciss^joai-rct^*^^. (*«^*^*rn« 



5 

[0016] c<om9mxm(onmts £*tt*«*r 
fi (xg) "CO^ipjiS^io-c/H-s-c/Hiun^Co 

*fc«flar*saE*isa*«»6ti«< , «Ftc«fi2 5 

0 n m«T©* l J V ^7 7 ^ -tcf ffirt ADS (<*> 
230ramfel±) ©®5**SS^f#6 ftftt* <b MB.*** 

[ 0 0 l 8 ] m>te, *»IBttBWE*:PS (023OnmW 
it^ 0 *l>tt, ^ftWteJt («S2 0 0 nmJWT) V 

3 0 

[0 0 l 9 ] 

[■■*»*-rafe*(Z)*S3 *<Dtcito s Ba- 
te r^MS(D^fig^i02(>^ia50 o CcDffiHtc$>^^ 

fig (ffl l fig) ct 0 600^ 800°CCDffiffl ( * /c«-€-©i& 
3) K*£jffi©ffl8 (ffl2ag) *T<D«**KIfi*:l.2 

cfc 9 700- 900°CcD|aH (£fc«-ecDfi2) K:*SBB©B 
g (^2 MS) ^rcD^iP3ie^i.2 o C/B#r H 1J^Tcb0 

[0020] $/c, #*hm*-{c rwmmmum. (m 

2fig) J: 0 40Cr-500°CCD«QH^l^i500-'600 o CCDtEH 

(£/c«^ft6©ffi2) k:*4Bf)EiaK (Ig3fig) g 

r©jft*paflt*3-c/i9iai«T<!: o/cc i^tiit^i* 

^ 1 fEttOSi^tfffi (ff^2) j ^rti^-rSo £ 
fc, rOTismffiSffi (IS 3 fig) £K>m 

U £ TCDft&mmt: 5-C/RfHI jy T il/cCi cb T 

*ai*«2IB3BO«JB^ffi (»*3H3) J *»«ts. 
[ 0 0 2 1 ] *fc, *#HBttSIH6c r«»kpMI«cS8 



(4) «FBB5p i 1 - 2 4 0 7 8 7 

6 

g<fc. i»ESSrt«S*Bfr8BBf3tafl! (Hi fig) CcBr 

r. ^SCD^ag^l02a-115O o C(DffiffltC^>^^ 

fiS (SlfiS) iL, ^omFIE^aS (HUfig) 
cfcD600- 800°CC7)tGffl (*fctt*<Djffi2) Cc*^>§f^fi 

10 g (H2SS) ^rcD^iPiis^i.2 o c/ft#r H ^Ti-r^> 

#\ ^teBUfE^fig (® 1 fig) £K) 700-900°C<£> 

icffl (*A:«*<oifia) Kashas (^2ae) £ 

[ o o 2 2 ] raWfftnjfiBtc» l 

Sgrtfc. »5^*aiy7^*{BPJ*tttt(/«:»2S 

X^PM L fulBJH 1 SScDWMfcKW' 6 fitc t 

20 2 ssrta«*Hfffi«e#*Sftott^[<fc d feis^Bfjes 

K(*lfitt) *TJM3i±4£ <!:<>{£, SylE^2^H 

^cx/*fctt»2a»rtafl[*HaiaBf3ififl[ (Hi a 
fi) Jcsfseoi^n, ^t^iii, fffiBHisgrta 
ffi&tf / * fctt* 2 saw ffltt*sa s r Ba-r *xg 

talBHl^grt^AM^ft-r^Xfii, CcJ:f3M5 
-H50'C©«Htc*S^affi (Hiafi) <hL, 

30 S>llB0f^aS 1 afi) cfc 0 600-800°CCD^H ( ^ tc 
1SS) ct 0 700— 900°CC7)$Gffl (^/c^^CDifiS) (cab 

zmmum. (H2as) ^rcD^ipiifi^i.2 D c/8$r^ 

T4LfcCi*W«ir43l5*IS*®Ha*tt (If* 
55) j fcffiflrt-S. 

[ 0 0 2 3 3 rMBBfJia* (» 

2afi) ct ^400— 500*C©«HacCi«500~ 600°CCDf5S 

(^/c^^ne^izi) ^*^>^as (H3as) ^ 

40 rcD^aSS^3 0 C/B^rHl«Ti L/cC i^StiT^li 

^> 0 */c, *»^tts-bcc risriEBrsaa (H3afi) 

«<tr^i«5}c56gEl80DS[ifi^ffi (lf*57) j 

[0024] &tc, *«98tt*Acc rjtyy^^-f- 

50 ^-T^o **iHtMI^LCC ri}r$iAn^2xi 



[ 0 0 2 5] *»Wtt*+tc r^tn^ffijcctews 
t*»3»b 8 */cb oE«w>iai#ffi (tmm 

io) j £S«irs 0 £/c, *mmxm+-(<c r 7^14^^] 

^Sita:«ffi*|fi]ecfcW4lfflH»f (D«3^ 5 nm/cmtTF<D 
3£5*B Ji#fS 6ft & C t *«f« £ T *m 8 -io© 

^-rti^tcsEauoHjfi^ft (is^ii) j *w&?*> 0 

[0 0 2 6] ttc, *»W«Sf+Zl«C TADS (<f>230m 10 
mW±) T'*$fi^tC^H^^^WOfiI^2nrTi/cmJ^T 

raajfc («*2oonm«T) yv^^Y-fflos 

[ 0 0 2 7] ^mttZm+mtC rjB*r**An# 

2 x i 0- 6 ^Tr*^fi^JSi2^/cBi3^iatscD^m 

[0 0 2 8] 20 

mm<omm<omm] ^msa<Mt^mmfii±$M: 

6. *KSS<bLr«. io2o-:u5o o c^^&sc <t 30 
H£fc4^B#^L»< i020°C«Tri^^ 

araw^cctt, «»i»iB*4«iiiafl^*nH±K:r 

[0 0 3 0] £/c, Sfi^e^fflffitcM^ffiaiSS 
L&i>§M&tri£^-r&<t Jan KiiE*iSSScc 

[0031] -eur. *^^e>«, «w»K^66oo 

-800 & CCD^H (£fc&^(Dffit2Z) gcl>i*700~900 # C<£> 

Ms i*a««o^aixgcc *5 ^ s ft&mm&mmfa cm so 



nmW- 1 1- 2 40 7 8 7 
8 

i^lC^cl/c 0 *CT, (f»*3®l-n) 

^4Kifi*ffirB, »toa<D««iiaK%io2o-ii5o"C(D 
0, *^friE^fSfia 1 as) <£ 0 6oo^soo°c£>sg 

M (*/c«^Oittia) gcl4J700^900°CCD«QH 
[0 03 2] *:<Dtcib, *mi (itsjfll 1 -U) tCj;*! 

[0033] *cr. »»»scc<fca«i 

*c»i«a««K:*J^*?&*PXgrtt, M^U/cJ: e>^c^ 

sc»*a««, fia««cc*5ws»&*pxgr«, as* 3 

[0034] gp^, fluiamsas (»2att) A0 4oo 

coaa) cc^^^as (®3a^) *ro*a«i««c 
*jws?&aixsr«, iftm&mzrc/mmuTt l (is 
*S2, 6) , BsiB^as <m3as) cfco^a^t? 

UTtotc (nmm3. 7) . 

[0 03 5 ] -e<D/c^, (1*^2-11) CCj:n 

«. APS (0 23anmK±) t*^tt^F^5¥ 

©J:^iC, APfl (0 23OmmW±) CD^SCC^&jSWl 

srtt, ^«c«)o < o iftfinrs (ftiPitg : i.2°c/ 
[0036] fir, -ecDf^cD^a^, <sa«istc*j 

^69oo - csr (isa^^c) ^o.7°c/B#r 9 TOisg-c^a] 
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[0037] ^mmc^m^}(D^mtm 
tmm\H v . / * /c ttfawwc fc w £ & 

[0 03 8 ]^ tt. IB^fc©WD**{C 

[0 03 9] Witf k 600- 800 - C<Dffiffi*l>tt 700-900 

^^n^^^H^M^(^m H a a )©AMll:^^ 20 

"C, 650— 850°C, 750-950°C, 700-800°C, 80O-900 
e C, 800— 850U 850-900U 900-950"C^<D<fc 5 &CiS 

^«H-wfc i mm ksott * c <t w $ o t > . 
[0040] «c»K, wiwcsewsa^^fc^fl 5 

T\ &$Xfl<D«HL »2iM*fcH#3M#*tt 

[0 04 1 ] *IHB 1 - 7 ) fcfcfrSKMMS 

s 1,cDt^#&«;, «£2 5 0 nmOT (ttKtt&OOrM 
OT) li V^77^ -fflO**3R«C«ffl?J«tt*P 
g (<*>230mm&±) ©»6*«tt*»*^{CW»T* 
£ (»^3f8) . *fc. (SI«3S1^7) 
5«©*»«C0l8i*ffi«i, «JS 2 5 0 n mOT («f«C 40 
»«2(MnmHT> Oft U V ^7 ^ -ffl<Z>##&iC»8 
BUI6ftJB*f**An*«2x 1 O-'OTrAPS (<2>230m 

9) . 

[ 0 0 4 2 3 *fc, 1^7) CCfrfrfcS 

:5i|l*S&©i8fi#Stt, «g2 5 0 n m&T 
200nmWT) €>t£ 'J VifyVH - mOft¥&JC&fflQjm 
tt*IKft«:*5W5JIJffl*fcO«^2 nm/cm^Tr^P^ 

<M#»iO) . (if^i-7) oc#»frs so 



1 1 - 2 4 0 7 8 7 
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K6*Bfi©«jfi*ffi«. «*2 5 0 n mHT 

nm/cmWTrAPS (*230mnBl±) ©3£ffltMSII*f# 
[0 04 3 ] t(DJ:MC. #ftWfc£*). 4>23tisl±<0 

■k * o r tt c ti s -c^ ojtfe -c* ^ fcJMWr<D 

/J^C«5*»SCi*SpJ«itt9. *<«fi2 5 0 n 
mar, »fc««20Qnn«T) U V ^ 7 * -fflOSffi 

[0044] U*^ a»*^12-14tCgBjK$nfc»fflJT(D 
ffl^bS < JfroAaS (*230«bK±) COt^ («^2 0 
OnmHT) »i V ^ a -m<09CG^SAt. Ctxt 

«9f^iaj©*^2»fiLt**Ci 
*»*fc*©*5ffl«:^-5ia6iHltt. (St 

^^r«7oo e ca±rm5(D^{{:^^3i^/c^, ^ 

[0 04 6] JiO\ *«W***«ec J: O^ftWtCttW 
[0 04 7] 

[0 0 4 8 ] COmmzm^X. if-rX024»nmX5Orrm 
Of5W©X^^a-;b (^II©flffSB» : ^24 
B. i91#JfR) &&^xm%mTZC »&2 
5 0 n mWfOit U 7^77^ -Kfcm^w&xm 

(* 230wri2Lh) r^^«Aff«;Se«ttA«« 



(7) 



11 

[ fifiJHffi ] [ um. f fcilS ] [ WSBSffl ] 

20-1080'C 40 °C/H 27H 
1080— 1080°C - 4SH 
1080—750 °C 1.2'C/H 275H 

750—500 °C 2 °C/H 12 5H 

500— 20 °C 5 °C/H 96H 

80 S C (l02O-1150'CCDffifflCC^)^^l Hflr) iLrBf^ 
BftB (48H) gtfSU AftOWSBW 1 «KJ: «3 750X; (600 
-800 <, CO^H^cO«700-900°CCD^g^$)^^2^ 10 

1.2'C/H (1.2°C/HWT) iOfc. 

[0 04 9 ] ^/c, Wi2»2iHKJ:9 500 "C (400-500 

I ^ J 500— 600°C CD® B t C * 6 W 3 MS ) * ~C <D tp fi 
•Wlfcfctt S^Igt«, <$£PiIg£ 2 °C/H ( 3°C/H 
fclT) il, WE»3MJ:>5SiBl*'C<Z)iS««««:*j 
i^Mllrd »*W1K%5 "C/H (5"C/HmT) <fc 

SL/ccbC^,, 801»f (fttt^ft) CDfe*ctt#1.7nm/c 

m, III («ffi*fiI©aiBlfr) #4nm/onr&*), £fc 20 

^S)^65E-4A (A^632.8nm) r & D , iKfi2 5 0 n 
mWT (4*«:ttfi200«nKT) V ^y a -fCffi 
«r * *#*K:fi# fcit#*Ht?* o fc. 

[0050] *jufew-c«, ^nw^^&^mmh&L 

[0 05 1 ] Z<ofc&, *S6SfcW«:J:ti«, ®#t^cd#3 
MfctfJ: < , aHB*r**3f6»«:^3 < r N * y y ^ y * 

*P& (0 23Omm^X) r**»IWIOfftt»C«»ll 
[0052] 

B»:fi32B. B2»RR) fcfifotttlt &C <tOC J: 
^2 5 0nmfe(TO7fe';y^y-f-CC^fflBltE 
(*23CttfnW±> r**1*tt^^f^5#IS 

20— 1080°C 40 *C/H 27H 

1080— 1080*C ~ 48H 

1080—750 °C 0.7°C/H 471H 

750—700 °C 1 °C/H 50H 50 



1 1 - 2 40 7 8 7 
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700—500 °C 3 °C/H 67H 

500— 20 °C 5 °C/H 96H 

so°c <uo2o^ii5orc<D|BH{c*sWiBtt) iir^f 

B#fa1 (48H) CgJ^F ^Oifiafri fiSJ: 0 750°C (600 

-800 0 C<D£gH^1^7oo— 900°C<E>j5B££> 2 a 

K) *r<owa«««c*j^4^axgr«. ^aiig^ 

0.7V/H (1.2'C/HWT) il/c 0 
[0 05 3 ] £/c iFIE^2SK<fcD500 °C (400- 500 
"COiSfflgct 1 « 500- 600°CC0tGii CC & £ ^ 3 ) £ r 
©tpa««tC*J^^^iPXg-C«, 750-700 °C£l 6 C/ 
H (3°C/HWT) <0iSSr, 700—500 °C£3 °C/H < 3°C/H 

S) o WK»3«KJ:»3Sa*"C©fifi««K: 

fct^i^Igttt, #*PiIK£5 °C/H (5 0 C/H^T) 

[0 0 5 4] ^b/cmsm^ H H a CDlg)S^i^^M 

9nm/cm, ffiffiM (ISM^IojOlSBSr) # 5rm/ariV h ») , 
SfcH«f«lWttttAn=1.4E-6, «ffiffliEfiC0RMS(2* 
¥^¥*«)3&*72E-4A (A=632.8nm) r * 0 . ffifi2 5 
0 n mHT (#CCjg^200nmfe(T) CD^fe U V 

[0055] ^aias^<fc^^s^c^ 

H«««c*j^-5»i|lXgr», KDr> < 9 t 

[0 0 5 6] ?<Dtc&>, #iH*WlK:J:ti« t igj?*©^ 

tCjRS2 5 0 n mfetTTOfcU VtfvV a -tcfi6fflpjfifefe 
APS (4»230mnW±) r^#tt^a»^^S#^ H e a 

[0057] ac*. *n*wr«, *asa«cc*j^5» 

£PXg£2@PH (750-700 °C : 1 "C/HO&iPilK, 700 
-500 °C : 3 °C/W)t%i&m&) iltC^^ C©ct^ 

*yt»*a«a«:*$ws»*pxg«r#sH (^aaa^ 

[ 0 0 5 8 ] W(^#S a a B )^M{t1-^iC 
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mmcXmt t> T & . «S2 5 0 nm &LT<Dj/£ V V # =y * 
[0 0 5 9] 

B£*: 3^223, 13#M) «ot^l1-^Ci^J: 

2C^>1080°C 40 °C/H 27H 

1080— 1080'C - 48H 

1080— 900 ft C 0.7°C/H 2 57H 

900— 20 °C 5 °C/H 176H 

(4SH) M#L/dlL 900°C^r0.7 
- C/H©SJKttf&fiJU/Co ^Lr. 900 o C^6SS*-C 

[0 0 6 0 ] ^L/c^#^H e BCDM^i/S*T^M 
tt«UciC6, <DwCkm&3. 20 

9nm/cm, ffJfflS («Jffi^foJ©1fi®Sf ) #llnm/ciTfC£> 

(2S^¥^ffi)^227E-4A (A=632.8nm) 0 > Sffi 

Cc^:ti>lK««i*{c*jWSf&*PXa (1080- 900 °C) 
a (900- 20 °C) Wm-rgtctcito. «I2 5 0nm * 
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ttfflaJtfi&ADS (* 230mmti±) T#*«Ftt#ft#tt 
[0 0 6 2 ] J$l>tt* *»WJCcfcn«. APS ( 0230m 

*»Wcc<fco, ^23ojy±coA^^meccfc 

SCi*s?IS6<k«C»3, it <ifcg20CnmWT) 

[0 06 3] Sfc, WlM«ftciW-4«FlBtt4-5illBT? 
*»K ^jB±«FCcWJBttt^lB'C»Aj:< 1 3Xhr^ 

[0 2] », 2 > i^a - ;^STB1 

[H3] », fi£3fc (Jfc&ffl) ©MlX^ry^-^ 
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